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( Durand-Kerner [10] : )
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1 $\rho_{\text{ }}$ $2\gamma_{\text{ }}$
m ([6], [S] )
$[9]_{\text{ }}$
2 $P(\bm{x})$ :




$\gamma<1/9$ $[9]_{\text{ }}$ $P(x)\mapsto\tilde{P}\{x$) $=\eta P(\gamma(x+\rho))$ $(\eta$
$\tilde{P}(x)$ ) :
$\tilde{P}(x)=\overline{c}_{n}x^{n}+\cdots+$ $x^{m}+\cdots+\tilde{c}_{0}$ . (2)
$\overline{P}(x)$ $m$ 2
$\tilde{c}_{m}=1$ , $\max\{|\tilde{c}_{m-1}|, \cdots, |\tilde{c}_{0}|\}\approx 1$ , (3)
$\overline{c}_{m+j}=o(\gamma^{j-1})$ $(j=1,2, \ldots,n-m)$ . (4)
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3 Durand-Kerner
(2) $\tilde{F}(x)$ [10] Durand-Kerner














$z_{m+1}^{(\nu)}$ , . . . , $z_{n}^{(\nu)}$ (5) $\tilde{Q}(x)$
$z_{j}^{(\nu)}$ $\overline{Q}(x)$ $\tilde{P}(x)$ (
) , $\tilde{Q}(x)$ , $\prod_{j=m+1}^{n}(x-z_{j}^{(\nu)})$
$P(x)$ $\text{ }\ovalbox{\tt\small REJECT} \mathrm{f}\mathrm{l}$ $f1$-‘\lambda ffi\llcorner $\mathrm{E}\mp\prod_{j=1}^{m}(x-z_{f}^{(\nu)})$ $_{arrow}^{\sim} \Re-\mathrm{q}\mathrm{u}\mathrm{o}(\tilde{P}(x), \prod_{j=1}^{m}(x-z_{j}^{(_{V})}))$
Durand-Kerner











$z_{j}^{(\nu)}$ $(_{j}$ + (6) 2 #
$—\ovalbox{\tt\small REJECT}-\Xi B$ $z_{j}^{(\nu)}$ $\epsilon_{j}^{(\nu)}=z_{j}^{(\nu)}-\zeta_{j}(j=1, \ldots, m)$
$\epsilon_{j}=z_{j}-(\nu+1)(\nu+1)\zeta_{j}=\epsilon_{j}-(\nu)\frac{\tilde{P}(z_{j}^{(\nu)})}{Q_{\nu}’(z_{j}^{(\nu)})}=\in_{j}-(\nu)\epsilon_{j}^{(\nu\rangle}\frac{\prod_{k=1,\neq j}^{n}(z_{j}^{(\nu)}-\zeta_{k}\rangle}{Q_{\nu}’(z_{j}^{(\nu)})}$ (7)
, $R(x)= \prod_{k=m+1}^{n}$ ($x$ -\mbox{\boldmath $\zeta$}k) $)$ \in (\mbox{\boldmath $\nu$})=max{ l\mbox{\boldmath $\nu$})l, . . . , $|\epsilon_{m}^{(\nu)}|$ } , $Q_{\nu}’(z_{j}^{(\nu)})$ .
$Q_{\nu}’(z_{j}^{(\nu)})= \prod_{k=1,\neq j}^{m}(z_{j}^{(\nu)}-z_{k}^{(\nu)})\prod_{k=m+1}^{n}(z_{j}^{(\nu)}-\zeta_{k})+(\epsilon_{1}^{(/)}+\cdots+\epsilon_{m}^{(\nu)})|R’(z_{j}^{(\nu)})+O((\epsilon^{(\nu)})^{2})$. (8)
(8) , (7) ,
$\frac{\prod_{k=1,\neq j}^{n}(z_{j}^{(\nu)}-\zeta_{k})}{Q_{\nu}(z_{j}^{(\nu)})},=\prod_{k=1,\neq j}^{m}(\frac{z_{j}^{(\nu)}-\zeta_{k}}{z_{j}^{(\nu)}-z_{k}^{(\nu)}})+O(\epsilon^{(\nu)})=\prod_{k=1,\neq j}^{m}(1+\frac{\epsilon_{k}^{(\nu)}}{\zeta_{j}+\epsilon_{j}^{(\nu)}-z_{k}^{(\nu)}})+O(\epsilon^{(\nu)})$
$= \prod_{k=1,\neq j}^{m}(1+\frac{\epsilon_{k}^{(\nu)}}{\zeta_{j}-z_{k}^{(\nu)}}+O(\in_{k}(\nu)\epsilon_{j}^{(1J)}))+O(\epsilon^{(\nu)})=1+\sum_{k=1,\neq j}^{m}\frac{\epsilon_{k}^{(\nu)}}{\zeta_{j}-z_{k}^{(\nu)}}+O(\epsilon^{(\nu)})$.
$(9\rangle$








( ) Durand-Kerner Durand-Kerner
( (10)
)
b) $\text{ }$ $\mathrm{f}\mathrm{f}+_{\backslash }$ $\prime \mathrm{r}4^{\hslash}\mathrm{g}$ (4) $\ovalbox{\tt\small REJECT}^{\backslash }\Xi$ $\hat{P}_{\nu}(x)=\prod_{j=1}^{m}(x-z_{j}^{(\nu)})$ $z_{1}^{(\nu)},$ $\cdots$ , z#
2 $P_{\nu}^{\mathrm{A}}(x)$ 1
$Q_{\nu}(x)=\mathrm{q}\mathrm{u}\mathrm{o}(\overline{P}(x),\hat{P}_{\nu}(x))=$ $qk\mathit{2}_{m}x^{n-m}+\cdots+q_{1}^{(\nu)}x+q_{0}^{(\nu)}$ (11)
$|q_{j1}^{(\nu)}||=o(\gamma^{j-1})(j=1,2, \ldots, n-m)$ .
$\text{ }/$ (6) $\overline{P}(z_{j}^{(\nu)})$ $Q_{\nu}’(z_{j}^{(\nu)})$ F.f\doteqdot \not\in $\equiv-+\mathrm{p}\text{ }$ $|z_{j}^{(\nu)}|\sim<2$ $\tilde{P}(x)$



















(13) $\tilde{P}(x)$ 5 $[searrow]\backslash ^{\backslash }1$ 10
$\tilde{P}(x)$ 9 $10^{-20}$ (6) $\tilde{P}(z_{j}^{(\nu)})$
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(13) 8 (6) (11) $\nu=0$
$Q\mathrm{o}(x)$ 4
$Q\mathrm{o}(x)=1.0683056800151$ $\mathrm{x}10^{-17}x^{4}$
$+$ $(-2.318794495173\cross 10^{-13}- 3 1394682295228 \mathrm{x}10^{-56}\mathrm{i})x^{3}$
$+(-0.0000000050470053479879+6.8142252413433\mathrm{x}10^{-52}i)x^{2}$ (16)
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$d_{1}$ / Durand-Kerner P-(x).
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